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Carbohydrate Derivatives Synthesis

3-(Tetra-O-acetyl-β-D-galactopyranosylthio)-propionic acid (GalB). To a solution of β-D-
galactose pentaacetate (3 g, 7. 69 mmol) in dry CH 2 Cl 2 (45 mL) was added 3-mercaptopropionic acid (2.68 mL, 30.74 mmol, 4 eq.) and BF 3 .Et 2 O (1.42 mL, 11.53 mmol, 1.5 eq.). The solution was stirred for 90 min. at r.t. Washing vigorously with cold water and brine, afforded compound GalB (2.67 g, 6.13 mmol, 79%) as a colorless oil. 
4-(Tetra-O-acetyl-β-D-galactopyranosyloxy) benzoic Acid (GalA).
Figure S1. Synthesis of GalA.
To a solution of galactose pentaacetate (2.0 g, 5.12 mmol) in dry CH 2 Cl 2 (10 mL) at 0 °C, 33% HBr/AcOH (4.5 mL) was slowly added. The resulting orange solution was stirred at r.t. for 30 min then diluted with CH 2 Cl 2 (50 mL), washed with saturated aqueous NaHCO 3 (3 x 30 mL) and dried over Na 2 SO 4 . The solvent was removed under reduced pressure to give the crude α-bromoderivative a (2.0 g, 5.02 mmol) which was used without purification for the glycosidation. 4.24-4.06 (m, 2H, H-6, H-6'), 2.15 (s, 3H, Ac), 2.12 (s, 3H, Ac), 2.06 (s, 3H, Ac), 2.01 (s, 3H, Ac).
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To a solution of a (2.0 g, 5.02 mmol), benzyl-4-hydroxy-benzoate (2.34 g, 10.3 mmol) and tetrabutylammoniumhydrogensulfate (1.74 g, 5.12 mmol) in CH 2 Cl 2 (30 mL) at 0 °C a 1 M aq. solution of NaOH (10 mL) was added. The biphasic mixture was mechanically stirred at r.t. for 36 h, then diluted with CH 2 Cl 2 (30 mL), washed with NaOH 1M (2 x 30 mL) and dried over Na 2 SO 4 .
The solvent was removed under reduced pressure to give a crude which was purified by flash column chromatography (eluent: petroleum ether/ethyl acetate 2:1 and 1:1) to afford b (1.83 g, 3.27 mmol, 64% in two steps) as a white foam slightly contaminated by benzyl-4-hydroxy-benzoate, which can be easily removed after hydrogenation.
A solution of b (1.7 g, 3.04 mmol) in THF (20 mL) was hydrogenated over 20% Pd(OH) 2 
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Dendrimer Synthesis
Dendrimers and short peptides were synthesized on solid phase using Fmoc chemistry in a plastic syringes (10 mL). Rink amide NovaSyn® TGR resin (loading: 0.24 mmol/g) (purchased from Novabiochem) was acylated with each Fmoc-protected α-amino acid (3 eq) in the presence of benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) (3 eq 
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GalAG1: (GalA-Lys-Pro-Leu) 2 Lys-Phe-Lys-IleNH 2 (45.7 mg, 43% 
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GalBG2: (GalB-Lys-Pro-Leu) 4 (Lys-Phe-Lys-Ile) 2 Lys-His-IleNH 2 (22.1 mg, 10 % 
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GalAG2: (GalA-Lys-Pro-Leu) 4 (Lys-Phe-Lys-Ile) 2 
Imaging and analysis
The coupons were placed in the universal slide holder of an inverted Zeiss LSM 700 laser scanning confocal microscope (Carl Zeiss, Germany).
Surface attachment. Coupons were imaged for bacterial attachment using the x10 objective lens, 405nm laser with pinhole of 94.2nm, gain set at 708 and digital offset at -1. Six images were taken at random from each coupon. The images were uploaded to ImageJ (NIH, USA) and thresholded between 40 and 164. The area fraction was calculated and the average surface area and standard error was calculated.
Biomass. Coupons were imaged for biomass using the x40 objective lens, 405nm laser, pinhole 73.3, gain set at 722, digital offset -43. Z-stacks were captured with averaging of 4 for each slice.
Stacks were analysed using the COMSTAT2 (www.comstat.dk) plugin in ImageJ (NIH, USA).
Images were subject to thresholding at 126 and biomass calculated with connected volume filtering active, without smacking. The results were exported to excel and standardised to the activity of the wild-type PAO1 strain. The results were exported to GraphPad Prism 5 for analysis. S15
P. aeruginosa lectin LecA expression and purification
LecA was expressed and purified by affinity chromatography along an optimized protocol and in accordance to a previous report. 3 The plasmid pET25paIL was transformed into Escherichia coli BL21(DE3) cells. E. coli cells were grown in 6L of LB medium (10gm tryptone; 5gm yeast extract and 5gm Nacl in 1L of deionised water) at 30 °C. When the culture had reached an optical density of 0.5-0.6 at 600 nm, isopropyl-β-D-thiogalactopyranoside (IPTG) was added to a final concentration of 0.1 mM. Cells were harvested after overnight shaking at 220 rpm at 20 °C, washed, and resuspended in 100 ml of loading buffer (20 mM Tris-HCl and 100 µM CaCl 2 , pH 7.5). The cells were broken by sonication. After centrifugation at 5000 RPM for 45 min the supernatant was loaded to an affinity chromatography column containing 250 ml of Sepharose 4B (SI Figure S20) . LecA was eluted with 0.2 M D-galactose in buffer (20 mM Tris-HCl and 100 µM CaCl 2 , pH 7.5). The purified protein was extensively dialyzed against distilled water containing 2 µM CaCl 2 for 7 days and characterized using SDS-page and mass spectroscopy respectively (SI Figures, S21 and S22 ). Purified fractions of protein were lyophilized, and kept at −20 °C. LecA-galactoside crystals belong to space groups P4 1 2 1 2, P2 1 2 1 2 1 and P2 1 2 1 2 with the corresponding asymmetric units containing four, eight and two monomers for NPG, GalAG0 and GalBG0 respectively. Further details on data collection statistics are given in (Table S1 ). Crystals were cryo-cooled at 100 K after soaking them for as short a time as possible in glycerol 25% v/v in precipitant solution. All data were collected at the SLS synchrotron (Villigen, Switzerland) at beamline PX-II/III ( Figure S28 ). 
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Data were integrated and scaled with the X-ray detector software for processing single-crystal monochromatic diffraction data (XDS). All figures were generated by using the program PYMOL (www.pyMol.org). The electrostatics were calculated using the PDB2PQR server and the Adaptive Poisson-Boltzmann Solver software for continuum electrostatics calculations using a protein dielectric of 2.0, a solvent dielectric of 80, an ion exclusion radius of 2.0 Å, a probe radius of 1.4 Å, and an ionic strength of 0.14 M
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Ligand induced conformational changes in LecA
The T-shaped interaction mode between NPG and His50 within the LecA-NPG binding site . The short range interactions used cutoff radius of 9.0 Å, whereas the long range coulombic interactions were taken into account using smooth Particle Mesh Ewald (PME) with Ewald tolerance of 1e-09 Å.
Equilibration protocol. During equilibration 2000 steps of steepest descent minimization of water molecules and ions were performed to allow water molecules to assume a lower energetic geometry, while the solute was restrained with force constant of 50 kcal/mol Å 2 . The resulting S29 systems were then subjected to 2000 steps of minimization with no restraints, reaching a root mean square gradient of 0.1 to assure the relaxation of the structures, followed by 12 ps of heating from 10 to 300 K in a constant volume ensemble with restraints on the solute heavy atoms (50 kcal/mol Å 2 ). This was followed by 12 ps of constant pressure unrestrained simulation at 300 K, where convergences of energies, temperature, pressure and density of the systems was monitored.
Production runs protocol. The output co-ordinates and velocities from the equilibrated run were subsequently used in productions runs over a period of 10 ns at 300 K using NPT ensemble. The bond lengths to hydrogens were constrained with a variant of the M-SHAKE algorithm 14 . To maintain 1 atm at 300 K in NPT ensemble, the system was coupled to a Martyna-Tobias-Klein Understanding the multi-valency effect in LecA-ligand complexes.
The final structures obtained from the molecular dynamics simulations of free GalA/BG2 dendrimers were used as the starting conformation for modeling dendrimer.LecA complexes. In order to prepare the complexes, the terminal part that was observed in the crystal structures i.e. the terminal tripeptide segment fused to galactose via the phenyl linker in GalA and the galactose fused to the sulfur linker in GalB, was removed from one of the flanking chains of the modeled free dendrimer and the dendrimer fused to the corresponding GalA or GalB portion to form the GalAG2.LecA and GalBG2.LecA complexes respectively. The complexes were minimized to remove any steric hindrance and subsequently, simulated for 10 ns using same protocols as described for free dendrimers. During the course of simulation, GalAG2.LecA complex got stabilized within the first two ns, whereas, GalBG2.LecA complex showed more RMSD fluctuations ( Figure 3A ). Moreover at any given point in the simulation GalAG2.LecA complex showed about 14 intermolecular hydrogen bonds, whereas only 4 intermolecular hydrogen bonds existed in the GalBG2.LecA complex ( Figure S34 ). These data suggest a higher stability for the GalAG2.LecA complex as compared to GalBG2.LecA complex and correlate well with X-ray crystallographic analysis where the GalAG0.LecA complex is better structured than GalBG0.LecA 
